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WHAT IS CLAIMED IS: 





A gravity meter, comprising 



V laser for generating a light beam; 

an optical fiber having a first end in light communication with the laser and a second end, 
wherein the secoM end of the fiber establishes a fixed reflector for reflecting a first portion of 
the light beam back\through the optical fiber and for permitting a second portion of the light 
beam to propagate thjroiteh/the fixed reflector; 

a seismometer mass tor holding the fixed reflector to attenuate the propagation of 
vibrations to the fixed reflector; \ 

a droppable reflector in light Ncommunication with the second end of the fiber for 
reflecting the second portion of the first barni back through the optical fiber; and 

a detector in light communication with thetfirst and second portions of the light beam for 
detecting interference fringes generated by the interaction between the first and second portions 
of the light beam, \ 
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wherein the interf5re«Ge^inges are repi^$ntat#e 'of the displacement of the droppable 
reflector relative to the fixed reflector. 



2. The gravity meter of claim 1, further comprising an evacuated chamber, wherein the 
droppable reflector is positioned in the evacuated chamber. 



3. The gravifyT»et££of Claim 2, further aerfnpri&ng ^/elevator for holding the droppable 
reflector, wherein the elevator can be distancedTf5l^h9Ld£2PP a ble reflector to cause the droppable 
reflector to fall, and wherein the elevator gradually decelerates to gently contacTthe-dioppable reflector. 



3 * 

^fitf The gravity meter of Claim^S^further comprising a computer for controlling the elevator 
and for determining gravitational-acceleration based upon the interference fringes. 

y % 

jf!* The gravity meter of Claim 4; further comprising a waveform digitizer electrically 
connected to the computer for sampling the interference fringes at a predetermined sampling frequency. 

5 f 

The gravity meter of Claim further comprising a beam collimator disposed adjacent 
the second end of the fiber for collimating light and a pressure vessel for holding the laser and reflectors, 
the pressure vessel including a center ring, a bottom, and a plurality of levelling legs attached to the 
center ring. 
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#T The gravity meter of Claim fi, wherein the levelling legs include respective lead screws 
disposed in respective cylinders, each lead screw being reciprocatingly disposed in its associated cylinder 
for adjusting the orientation of the pressure vessel with respect to the earth. 

7 i 

Jiff The gravity meter of Claim/7, wherein the elevator is coupled to the center ring, the 
bottom of the pressure vessel includes a resilient surface, and the seismometer mass is mounted on the 
resilient surface. 
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The apparatus of Claim jf, wherein the optical fiber is formed with an end for establishing 
the first reflector, the light source is a laser, and the apparatus further comprises a seismometer mass for 
holding the end of the optical fiber to attenuate the propagation of vibrations through the mass to the end. 



ll>s. The apparatus of Claim 10, wherein the light processor includes a photon detector and 
a computer electricallys^nnected to the detectg 

12. The apparatus of claim lllmttil^comprising an evacuated chamber for holding the 
second reflector and an elevator for holding the secondifeflQCtor, wherein the computer controls the 
elevator and determines gravitational acceleration based upon the interference fringes. 

The apparatus of Claim 1^ further comprising a waveform digitizer electrically connected 
to the computer for sampling the interference fringes at a predetermined sampling frequency. 

JA^ The apparatus of Claim Ijf, further comprising a beam collimator disposed adjacent to 
the end of the fiber for collimating light and a pressure vessel for holding the laser and reflectors, the 
pressure vessel including a center ring, a bottom, and a plurality of levelling legs attached to the center 
ring, 

wherein the levelling legs include respective lead screws disposed in respective cylinders, 
each lead screw being reciprocatingly disposed in its associated cylinder for adjusting the 
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orientation of the pressure vessel with respect to the earth, and wherein the elevator is coupled 
to the center ring, the bottom of the pressure vessel includes a resilient surface, and the second 
reflector is mounted on the resilient surface. 
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if 

comprising: 



A portable gravity meter for determining the acceleration of an object due to gravity, 

a portable housing; 

a laser mounted in the housing; and 

an interferometer mounted in the housing, the interferometer including: 

(a) a movable reflector mounted in the housing such that the movable reflector can 
be accelerated by gravity; 

(b) a fixed reflector mounted in the housing in a stationary relationship therewith; 
and 

(c) an optical guide establishing a first optical path between the laser and the movable 
reflector and a second optical path between the laser and the fixed reflector, wherein 
vibrations affecting the first optical path affect the second optical path equally. 



1022.003 
030994 




1022.003A PATENT 

■34- 



The gravity meter of Claim Ip, wherein the optical guide includes an optical fiber having 



a first end in light communication with the laser, a second end establishing the fixed reflector, and a 
ferrule positioned in a surrounding relationship with the second end. 

/t if 

JfT*. The gravity meter of Claim 16, wherein the optical guide further includes a collimating 
lens positioned between the movable reflector and the ferrule. 

)%? The gravity meter of Claim xj, further comprising a seismometer mass for holding the 
ferrule to isolate the ferrule and the second end of the optical fiber from vibrations. 

'/ '/ 

J£T The gravity meter of Claim Ip, wherein light reflected from the movable reflector 
propagates along the first optical path through the optical fiber, light reflected from the fixed reflector 
propagates along the second optical path through the optical fiber, and the reflected light from the 
movable reflector interferes with the reflected light from the fixed reflector to thereby generate 
interference fringes representative of gravitational acceleration. 

2$. The gravity meter of Claim 19, further comprising a photon detector mounted in the 
housing and a beam splitter connected to the optical fiber for directing the interference fringes toward 
the detector. 
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The gravity meter of Claim 20, wherein the movable reflector is a corner cube 

retroreflector. 



J2x The gravity meter of Claim , further comprising a computer for determining 



gravitational acceleration based upon the interference fringes. 
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A method for determining gravitational acceleration, comprising the steps of: 



(a) directing a laser beam against movable and fixed reflectors such that light 
reflected from one reflector interferes with light reflected from the other reflector to thereby 
generate an interference fringe pattern; 

(b) generating an electrical signal representative of the fringe pattern; 

(c) sampling the electrical signal at a constant predetermined sampling frequency to 
generate a sampled signal; and 

(d) determining gravitational acceleration based upon the sampled signal. 



1022.003 
030994 




1022.003A 



P7 



PATENT 



-30- 



An apparatus comprising: 

light source for generating a light beam; 

an optical fiber optically coupled to the light source for transmitting the light beam; 

a first reflector\for reflecting the light beam from the optical fiber, the first reflector 
being positioned such thay^p relative motion occurs between the first reflector and the optical 
fiber; 

a second reflector for reflectin^the light beam from the optical fiber, wherein the second 
reflector can be selectively accelerated undbr the influence of gravity relative to the first reflector, 
and wherein reflected light from the second rejector interferes with reflected light from the first 
reflector to generate interference fringes; and 



a light processor positioned for receiving the interference fringes and determining the 
magnitude of the acceleration of the second reflector relative to the first reflector in response 
thereto. 
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24* A method for determining gravitational acceleration based upon an interference fringe 
pattern, comprising^the steps of: 



detecting points of the fringe patterA, wherein each detected point is separated from its 
immediately adjacent points by a constant j™©dgtpnmned time period; and 



iteratively fitting the points to a sinusoidal function repfesqitative of gravitational 
acceleration. 
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